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DIGITAL RECEIVER WITH AURAL INTERFACE 



The present invention relates to an aural interface system for use with 
digital receivers such as digital radio receivers. 
5 Users of digital radios rely on visual and physical interfaces to know what 

services and/or content is available or the results of operating the controls. 
Additionally, there is another increasing range of data services available to digital 
receiving equipment Most receivers will display user options using a visual 
method incorporating an LCD or graphical display and require the user to press 

10 buttons, manipulate a cursor or use some other user input method relating to the 
graphical data in order to control the receiver functions. A disadvantage of this 
arrangement is that it is not convenient for visually impaired users who are 
potentially the major benefactors of new data services and advanced digital 
broadcast facilities. For receivers in vehicles this can present a serious distraction 

15 to drivers. 

It is known to provide set top boxes with an audio output facility whereby 
visually impaired users can use the facilities offered by the set top box, for 
example to navigate their way through an electronic on-screen program guide. An 
example is shown in WO-A-99/63754. Here it is suggested that the user might 

20 download new audio clips from an external server. Also, it is known to provide 
DVDs with audio navigation which allows visually impaired users to access all of 
the DVD's features. 

The present invention proposes to enhance these facilities by storing in the 
receiver brief audio sound clips, and enabling broadcasters to have a degree of 

25 control over the content of such sound clips. The clips may include clips relating 
to the normal operation of the receivers apparatus as well as content information 
relating to the broadcast. 
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The invention provides a digital audio receiver for receiving digital audio 
information in the form of live broadcast data transmitted simultaneously with 
additional audio data clips, the receiver comprising: 

means for separating the live broadcast data from the additional audio clips, 
5 means for storing the additional audio clips, 

user operable means for selecting a specific program and controlling other 
functions of die receiver, 

audio output means; and 

control means for controlling the audio output means to reproduce a 
10 selected audio program in response to a signal from the user operable means and 
to reproduce one or more selected audio clips in response to further signals 
identifying the audio clips. 

The invention may be implemented in several ways. Two are described 

below: 

15 In a first implementation, one or more further signals identifying an audio 

clip may be broadcast to the receiver. The broadcaster could (ben send for storage 
frequently used audio clips such as "the shipping forecast now follows*' without 
the need to broadcast them repeatedly. They could then be "broadcast" to listeners 
in response to a broadcast signal interpreted as "play shipping clip". The stored 

20 audio clips could even include frequently used advertisements. 

In a second implementation, which could be used in addition to the first, 
signals identifying audio clips to be played are supplied by the user operable 
means. Here the clips would usually identify the function carried out by the user, 
as will be described in more detail below. 

25 It should be noted that the term "clip" is intended to identify any finite 

portion of audio information. 
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In order that the present invention be more readily understood, an 
embodiment thereof will now be described by way of example with reference to 
the accompanying drawings which shows a Mock diagrammatic representation of 
a digital radio receiver provided with an aural interface. 

5 

The preferred embodiment of the present invention is a digital radio 
receiver which is shown diagranunatically in Fig 1. The receiver comprises an 
antenna 10 for receiving a digital audio broadcast The received signals are 
demodulated in a demodulator 11 and then input to an audio decoder circuit 12. 

10 This circuit is required because the received signals are in a compressed, coded 
form and need to be decompressed and decoded before being output to a digital to 
analog converter circuit 14 which sends appropriate signals to one or more 
speakers 15. The demodulator 11, audio decoder 12 and digital to analog 
converter 14 are all controlled by a central processing unit 16 which receives user 

15 specific inputs from a control panel 17 and also controls a display 18. Thus far, 
the digital radio receiver is conventional. However, such a radio receiver is not 
ideal for a visually impaired user in view of the fact that many of the controls may 
be confusingly similar to the touch and the displays are often relatively small LCD 
displays which are sometimes difficult to read in certain light conditions. The 

20 s ame disadvantages are felt by vehicle drivers. While a visually impaired user can 
often remember the location and function of the controls, there are situations 
where in fact the same physical controls can have their actual function altered by a 
menu system and the altered functions are in fact displayed on the display 18. In 
these circumstances, it is relatively easy for a visually impaired user to become 

25 confused. 

The present embodiment is provided with a storage device 20 which stores 
a plurality of audio clips represented by a stack 21 . When the user operates one of 
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the controls on the control panel 17, this results in a request being sent to the CPU 
in order to achieve the desired function. The CPU then causes the desired function 
to occur but also causes the appropriate audio clip to be selected from the stack 21 
and played to the user. 
5 The audio clips can be pre-recorded and loaded in to the radio receiver 

during manufacture. However, the audio clips can be updated dynamically via the 
digital broadcast itself in order to make an audio clip highly recognisable. For 
example, when the station "Capital Radio" is selected, an audio clip containing the 
voice of a presenter from that radio station can be played identifying the fact that 
10 Capital Radio has been selected making the user experience more personalised. 

It is also possible for well known personalities to record clips relating to 
standard functions such as a volume up/down or next service so that a user could 
select those audio clips provided by their radio station or personality to be used for 
these commands, 

15 It will be appreciated that the audio clips can be in any one of a number of 

languages which can be selected freely by the user. 

According to the invention* the broadcaster is allowed to load a set of audio 
clips into a radio receiver and then replay a specific one of these radio clips 
whenever an appropriate signal is transmitted by the broadcaster or in response to 

20 a specific command request by a user. For example, an electronic program guide 
could be broadcast and audio clips also supplied with short and long descriptions 
of each program item. Alternatively, signals embedded in the data stream 
associated with a broadcast could trigger specific audio clips such as "news about 
to be broadcast'* or "next program is the shipping news". The operation of this 

25 will be described in more detail below. 

The information sent by the broadcaster, e.g. BBC, will contain an 
"ensemble" of data such as a collection of radio programs, from which the user 
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can select a desired program such as Radio 4 using the control panel 17. The 
broadcast information will also include other information such as electronic 
program guides and, for the purpose of this invention, a set of audio clips to be 
stored by the receiver. Thus, the demodulator 1 1 separates the broadcast data into 

5 live broadcast information to be decoded by decoder 12 and audio clips which are 
not time-critical. The clips are sent to storage 20 via processor 16. The audio 
clips may contain clips to be played in response to actions by the user including 
control of basic functions such as volume, bass, treble, mute which are broadcast 
independent, and clips related to programs selected such as iC Radio 4 selected". 

10 Furthermore, as noted above, stored audio clips could be played in response to a 
trigger from the broadcaster such as "the news follows**. This would have the 
advantage of the broadcaster not having to transmit this data repeatedly. 

Obviously the memory 20 will have limited capacity. It is envisaged that it 
would be a ''first in first out memory" so that it only stored audio clips sent from 

15 the broadcasters to which the user has most recently tuned in. By use of 
appropriate file names broadcasters would be able to overwrite previously sent 
audio clips, for example to replace the voice of one presenter with that of another. 
Each clip could include a text equivalent to be shown on the display 1 8. 

In one possible refinement of the invention, the broadcaster could send a 

20 collection of audio clips including more than one for each function, and the 
receiver could be equipped to enable the user to choose which is to be used, for 
example by cycling through the options. Thus the user could choose between 
alternative voices and/or alternative languages. 

In the case where the audio clips can be updated dynamically via the 

25 broadcast itself it should be noted that the decoder for the audio clips need not be 
the same one as that used for the digital radio. It could be a separate decoder 
dedicated for the task or it could be running in a different part of the system, e.g. 
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in a mobile phone or PDA. It could also be a software decoder running in a host 
controller. 

For example, the audio clips may be broadcast in a format that cannot be 
decoded by the existing radio decoder. Typically a digital radio has an audio 
5 decoder which for DAB is MPEG! layer 2 or MP2. However some users 
may wish to send the audio clips in a more advanced format such as MP3 or AAC 
or some other compression system so that the clips take up less memory. The 
decoder used for the DAB may not be able to decode such clips. However if the 
radio was built into a product such as a mobile phone, it might be possible to use 
10 the phone's e.g. MP3 decoder to decode an audio clip sent with the digital 
broadcast 

The receiver could have an optional "standby" mode for use during the 
night or at some other time when not playing broadcast data requested by the user, 
during which the audio clip store could be updated, for example by the radio 
15 cycling through all available frequencies or those preferred by the user. 
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